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Neurite outgrowth, in which neuronal cells extend protrusive structures called 
“neurites”, is an essential process for the formation of neural network.  Neurite 
outgrowth requires addition of lipids and proteins to the tip of neurites.  Therefore, 
membrane trafficking, which performs intracellular transport of lipids and proteins from 
an organelle to another organelle by vesicles, is crucial for neurite outgrowth.  
However, the precise molecular bases that regulate membrane trafficking during neurite 
outgrowth are poorly understood.  Rab family small GTPases are conserved 
intracellular molecular switches that regulate membrane trafficking.  Rabs cycle 
between an active form and an inactive form and active Rabs, which localize to specific 
organelles or vesicles, promote membrane trafficking by recruiting molecules called 
“effectors”.  In this thesis, I report essential roles of Rab35 during neurite outgrowth.  
I found that Rab35 and its effector centaurin-β2 regulate nerve growth factor 
(NGF)-induced neurite outgrowth in PC12 cells (Section Ⅰ).  Rab35 localizes to 
Arf6-positive recycling endosomes in response to NGF stimulation and recruits 
centaurin-β2 to the same compartment, which induces inactivation of Arf6 (Sections Ⅱ, 
Ⅲ).  The Arf6 inactivation then promotes association of EHD1 to recycling 
endosomes, which facilitates formation of transport vesicles presumably to the tip of 
neurites (Section Ⅳ).  On the basis of these findings, I suggest a model that Rab35 
regulates the intracellular transport from recycling endosomes to neurites for successful 
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neurite outgrowth, which highlights the precise molecular basis for the regulation of 
membrane trafficking during neurite outgrowth (see Overview Figure). 
 
 
